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This ,invention relates to the manufacture of 
tin-plte and, in 'particular, -to an improe d fin- 
ishing treatment thereof, i. e., the proCessing 
subsequent fo the coating with tin, wherëby dis- 
C01oration: or 'the :ïortioh- of surface film is 
.avoided. " " ' ' : : ' 
Prime tin-plate should exhibit la bright silvery 
appearanceand be free fr6m:visible SUrface films 
or disc010ration,ut complete freedom from dis- 
coloration is diflicuit o :achieve ufiderthe pres- 10 
ent manufacturing practice. Two typés of dis- 
cO10ration are frequently encountered;: The first 
is the development-of a strawïYellow :color on 
'the sheet when it is heted: incident to litho- 
graphing or other::processes during fabrication. 
The Second is the appearance-o'f a similar or 
even deeper color on the sheets belote shipment 
from the manufacturer .tothe customer. It bas 
been observed that the higher-the temperature 
of the palm=Oil bath throu'gh which the 'tinned 0 
sheets emerge from the molten  tin in the ordi- 
nary hot-dip tinning process, the greater the 
tendency fo discolortion. If-the plm off is 
kept below the temperature whïch causes .dis- 
coloration, however, theresult is the formation 5 
of heavy list edges and beads oftin on the sheets. 
While SUCh defeCts were'not considered very 
.flous :in'the past, £hey bave n0w become so be- 
cuSe 'of the increasingly :high standards of 
quiiTY established 'and-maintained'by :tin-plate 30 
users. - - 
The Tinishing o tinplate as now conducted 
inCludes a washing 0f:he sheets to remove a 
portion of :the palm Oil adhering therëto and a 
branning operation :for dryig .and pslishing 35 
th'em. AI1 the oil is hot removed by he Wash- 
ïng, however, :because it bas been generally ac- 
cepted hat a SOlution strong enough to do so 
would etch-the sheets. As a result, the amount 
of off remaining cannot be pre6ise!y controlle'd 4O 
and is frequently more or less than is Considered 
desirable by the user. The branning operation 
is objectionable, furthermore, because of the dust 
' createl thereby in he tin bouse and further 
because the bran contaminates the surface of 
the material and results in "eye-holing" Or dis- 
continuous adherence of the lacquer film applied 
:to'£he heets:'befre:fa]3riCation "of certain ar- 
:.ticles, suCh as:;Paki-ng cans. Mny heets-are 
Cëbbled .or ohewise :lmaged in: ghe brnnini 50 
.machine, furthemoe, ahd hve-fo be sCrapped. 
It is accordinglF £he :primary 0bject ef 
 invention- fo. provide .a' mëthod 0 inishing tin- 
plate wherëby .the produit ]s fee from diScoli 
oration as well asheavy Iist edges and beads. 5 
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A further-object is to simplify the finishing 
process and redune the-cost thereoL A :still 
further object is to èliminate .the branning op- 
eration entirely. Another object ils .fo :achieve 
5 complete rem0val of off from the sheëts during 
the washing. 
In a preferred practice of .the invention, I de- 
liver sheets of hot-dip tin-plate, as '-they emerge 
from the palm off bath .floating on the .m01ten 
tin in the tin-pot, without cooling and whfle the 
oil adhering .thereto is still fluid, directly înto 
-a wash tank. After immersion in a solution of 
soda ash contained therein, théy are :conveyed 
: to a second wash tank containing a similar but 
1. less concentrated solution and are then spray- 
rinsed with hot water. The first :washing solu- 
tion is-strong enough to :remove .substantially 
all palm off from the sheets. .As a-final op- 
eration, therefore, I apply to the sheets :,just 
the precise :amount of oil:desired by the trade. 
A complete understanding Of the invention may 
be obtained .from the f011owing detafled descrip- 
tion and explanation which refer to the accom- 
panying drawings illustrating apparatus :for 
carrying out the pesent.preferred practice. In 
the drawings: 
Figures 1 and 2 together cOnstitute a-cen- 
tral vertical section through a .line of äpparatus 
for subjecting tinned sheets to the flrdshing 
treatment of my invention. 
: Referring in detail to the drawings, the 
laratus: there shown includes a tinp0t I0 of 
Conventional construction, a first 'wash tank 
a second wash tank 12, :spray pipes Il,. an oiler 
-I4 and delivery pinch rolls 
is of known construction and the shOwing there- 
of 'is largely 'diagrammatic since no detailed de- 
scription is necessary. It bas a plurality 'ofexit 
rolls  therein. Defiegting xolls 
.tin-pot :p}'ogressively bend :the sheets .emerging 
successively .therefrom for delivery Iaterally of 
the pot. A guide chute !  extends downwardly 
from :a póint adjacent the defiector rolls and 
directs .each sheet between a pair Vf ëntry or 
5 :-feedzin rolls  ournaled on the near Mde of 
the wash tank I L Additional .pairs of raction 
rolls I -and 20 convey the Sheet through the 
washing solution contained in the tank I::l. The 
sheet is then passed bëtween ,two pairs of wip- 
ing rolls 2! which remove excess Washing 
lufion by squeegee action, :and discharged onto 
a roller table 2. 
The sheet is then delivered to entry çrlls 25 
Of he second wash tank ! 2and is car:ried thr0ugh 
a washing solution contained thereiu by ddi- 
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tional traction rolls 24 and 25. The last of these 
delivers the sheet fo two pairs of wiping rolls 
which remove excess solution therefrom and de- 
liver the sheet fo a roller table 27. As the sheet 
passes over the table, it is subjected fo a hot- 
water rinse by spray jets from pipes 3. A tank 
25 is provided below the table for collecting the 
rinse water flowing ïrom the sheet. 
The oiler 4 through which the sheet then 
passes comprises a pair of pinch rolls 25 which 
feed the sheet forward onto a rolier table 
Off is supplied fo the rolls 25 by a stack of rolls 
S , the upper one of which engages the bottom 
pinch rolL The bottom roll S rides on a wick 
$2 immersed in palm off contained in a reservoir 
SS. The rolis S are provided with wiper blades 
S ïor controlling the amount of off transferred 
thereby. 
After passing through the oiler and being 
livered by the pinch rolls thereof onto the table 
$5, the sheet is engaged by pinch rolls 5 and 
delivered thereby fo a piler (hOt shown). 
-The apparatus preferred for carrying out my 
 improved method having been described in de- 
rail, it remains fo explain further the successive 
operations performed thereby u!0on the tinued 
sheet. The operation of the tin-pot is similar 
to prior practice except that I maintain the tem- 
perature of the palm-oil bath floating on the 
molten tin ai a temperature between 460 ° and 
480 ° t. The upper limit is controlled so that the 
 tin coating will be solidifled by the rime the sheet 
reaches the last set of exit rolls 6. This îacili- 
tares handling oî the material during subsequent 
processing. Moreover, it obviously eliminates 
 heavy list edges and beads of tin which would 
. adhere fo the sheet if the off were maintained 
. a lower tempezature. With the off ai the tem- 
perature stated, it remains highly fluid as the 
sheet bends over and falls down onto the guide 
.7. This is advantageous îrom the standpoint of 
complete remova! of the off from the sheet in 
the two-stage cleanin afforded by the tanks 
and 12. To insure entry of the sheets into the 
flrst wash tank belote substantial cooling of the 
sheet and stiffening of the off thereon, the flrst 
wash tank is placed as close as possible fo the 
tin-pot and the cooling conveyor, usually incor- 
porated in a tinning line, is omitted or ruade as 
short as possible. 
The flrst wash tank  contains an aqueous 
solution of from 0.5% to 1.5% of soda ash or 
r anhydrous-sodium carbonate. The solution is 
heated to a temperature of from 180 ° to 200 ° by 
ny suitable means. The conveyin rolls in the 
wash tank are driven and preferably the two rolls 
of each pair are driven ai slightly different 
speeds, thereby producing a rubbing action on 
the sheet. The speed of the rolls is such as to 
cause the sheet fo be immersed in the solution for 
from 5 fo 10 seconds. The solution in the flrst 
wash tank, by reason of its concentration and 
temperature, is effective fo remove most of the 
off adhering fo the sheet as a result of its passage 
through the palm-ofl bath floating on the molten 
tin, on emerging from the tin-pot. The wiping 
rolis 2 remove washing solution adhering fo the 
sheet and deliver it fo the roller table 22 from 
which it enters the second wash tank .2. This 
tank contains an aqueous solution of from 0.10% 
to 0.25% of soda ash or anhydrols sodium car- 
bonate and is maintained at approximate!y the 
saine temperature as the solution in the flrst 
wash tank. The rolls in the tank 2 are driven 
in the saine manuer as those of tank  . As the 

sheet passes through the solution in tank [ [, the 
last trace of adherent palm off is removed. Ex- 
cess washing solution is removed from the sheet 
as if traverses the rolis $6 and if is thon thorough- 
5 ly rinsed by the spray jets of hot water 
(180°-200 ° t.) from pipes [S as it passes along 
the table 
The final operation of my improved method is 
the application fo the sheet of a predetermined 
10 amount of palm off as if passes through the rolis 
25 of oiler 4. If will be evident that, in the 
interval between the passage of successive sheets, 
the rolls 3 will transfer a film of off from the 
wick to the rolls 25. This film is applied fo the 
]5 sheet as it passes between the last-mentioned 
rolls. As a result, the sheets emerging onto the 
follet table S have a predetermined coating of 
oil on both sides thereof. The amount of off 
transferred from the wick to the pinch rolls 
20 and applied thereby fo the sheet is controlled by 
adjusting the wiper blades $4 engaging the trans- 
fer roll 3[ and varying the speed of the latter. 
The lïnished sheets, coated with palm off, are 
de]iered by the pinch rolls [5 fo a piler and, 
°-5 after piling, are ready to be stored Or shipped. 
It will be apparent from the foregoing that 
the method of my invention is characterized by 
numerous advantages. In the flrst place, the 
sheets produced thereby are characterized by 
0 usual freedom from discoloration despite the fact 
that the palm-oil bath in the tin-pot is main- 
tained ai a higher temperature than has hereto- 
îore been thought îeasible. As a matter oî iact, 
the rnaterial produced by rny rnethod is entirely 
35 free from discoloration when shipped "and does 
hot develop this defect when lithographed under 
normal conditions. The tendency of tin-plate 
to discolor is graded on a numerical scale ïrom 
zero fo ten, the latter indicating very bad dis- 
coloration. My method makes possible the pro- 
duction of tin-plate possessing stain resistance 
of grades 1 and 2. This compares with the pro- 
duction of grades 3 and 4 by the conventional 
method of fimishing tin-plate. 
A further advantage is that the luster and 
reflectivity of tin-plate processed by my method 
are greater than that of the product resulting 
from the prior practice while no spangling is 
produced. My method, furthermore, eliminates 
the branuing treatment altogether and thus does 
away with difflculties resulting from "eye-hold- 
ing" as well as the objectionable contamination 
of the air in the vicinity of the processing appara- 
tus by bran dust. tinally, the percentage of 
prime sheets produced is substantially increased 
as a result of the elimination of the brarmer in 
which cobbling or other damae fo the sheets 
frequentiy occurs. As a result, the invention 
makes possible a reduction in maintenance and 
production costs. 
Although I have fllustrated and described but a 
preferred practice of the invention, it wfll be 
derstood that changes in the procedure disclosed 
may be ruade without departin from the spirit 
of the invention or the scope of the appended 
claims. 
I claim: 
1. In a method of fmishing hot-dip tin-plate, 
the steps including delivering sheets as they 
emerge from the palm off floatin on the molten 
tin in a tin-pot, belote substantial cooling of the 
sheets, directly into a hot soda-ash solution hav- 
ing a concentration between .5 % and 1.5 %, thon 
passing the sheets through a second hot soda-ash 
solution having, a concentration between .10% 
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and .25%, thereby removing substantially all the 
off adhering to the sheets on leaving the tin-pot. 
2. The method defined by claim 1 character- 
ized by maintaining said solutions ata tempera- 
ture between 130 ° and 200 ° F. 
3. The method defined by claim i character- 5 
ized by maintaining said palm off at a tempera- 
ture between 460 ° and 480 ° F. 
P. N. MURPHY. 
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